Effect of glutathione depletion on the cytotoxicity of xenobiotics and induction of single-strand DNA breaks by ionizing radiation in isolated hamster round spermatids.
The role of glutathione (GSH) in cellular protection mechanisms in round spermatids from hamsters was studied. Isolated spermatids were largely depleted of GSH by treating the cells for 2 h with the GSH conjugating agent diethyl maleate (DEM). This treatment resulted in a 90% decrease of the cellular GSH content, but did not affect the ATP content. Exposure of isolated spermatids to cumene hydroperoxide (CHP), a compound which is detoxicated by the GSH redox cycle, showed that the cytotoxicity of the peroxide was markedly potentiated by GSH depletion of the cells. The cytotoxicity was reflected by the cellular ATP content. A decrease of the ATP content of the GSH-depleted spermatids was observed at 5-6-fold lower CHP concentrations, as compared to control cells. An increased cytotoxicity in GSH-depleted cells was also observed using 1-chloro-2,4-dinitrobenzene (CDNB), which is a reactive compound that is detoxicated by glutathione conjugation. The induction of single-strand DNA breaks by gamma radiation was 3-5-fold higher in GSH-depleted spermatids as compared to control cells. This radiation-induced damage was estimated under hypoxic conditions (500 p.p.m. O2 in N2). GSH depletion did not affect the repair of single-strand DNA breaks following the irradiation. The present results indicate that cellular GSH has an important function in the defence mechanisms of round spermatids against peroxides, electrophilic xenobiotics and radiation-induced DNA damage.